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0 Digital Image reproduction system. 

@ A digital image reproduction system is operable 
in an immediate copy mode in which the regular 
printing sequence (steps 114-121) is suspended for 
printing a priority job in t)etween (steps 110-112), the 
image data and reproduction parameters for the pri- 
ority job b&ng not cancelled as long as the imme- 
diate copy mode persists (step 124), and the re- 
production parameters for the priority job being 
changeable while the regular printing sequence is 
continued. When a new job is programmed while a 
previous job is still being printed, the immediate 
copy mode may be used for making a test copy of 
the new job. so that the printing parameters can be 
adjusted property. 

For this purpose an interactive interface (18) is 
incorporated in th syst m for displaying a plurality 
of pages (45, 46, 48, 50) simultan ously and for 
selecting on or mor individual pages and adjusting 
the operating parameters of the reproduction system 
separat ly for the selected pages. 



Rank Xerox (UK) Business Services 



1 



1 EPO 



The present invention r lat s to a digital image 
reproduction system including: 

- printing means for printing image data in ac- 
cordance with the respectiv associated re- 
production paramet rs, said printing means 
being capable to operate in a continuous 
mode to produce printed copies at a pre- 
determined frequency, 

- input means for inputting digital image data 
of documents to be reproduced, 

- a user interface pemnitting the user to set the 
reproduction parameters for a next job in- 
dependently of the operating stage of the 
printing means, and to assign an immediate 
print status to a copying job, 

- memory means for storing said image data 
and reproduction parameter data associated 
distinctiy with the stored image data for ex- 
ecuting a plurality of copying jobs, and 

- a control system for monitoring the operation 
of the input means, user interface, memory 
means and printing means, for controlling the 
supply of image data and reproduction pa- 
rameter data from said memory means to the 
printing means, for interrupting a further sup- 
ply of data of the running job from the mem- 
ory means to the printing means in a regular 
print mode, and for supplying subsequentiy 
instead of the data of the running job the data 
of a job having an immediate print status. 

In a conventional electrophotographic copying ma- 
chine, such as disclosed in US-A-4 213 694, an 
original document is optically imaged onto a 
photoconductor so as to create a latent image 
which is then developed and transferred to a sheet 
of receiving paper. In contrast to this, it is outstand- 
ing feature of a digital copier that the image data of 
the original document are transformed into digital 
data by means of a scanning section, arxl the 
digital data are then supplied to a printing section 
for printing the desired copy, after which the data 
ar vanished. 

TTte digital copier may be provided with addi- 
tional input channels through which the copier can 
directiy receive digital image data from other sour- 
ces such as a workstation or a data transmission 
n twork. In this way, a complex image reproduction 
system is achieved which lends itself to a large 
variety of different applications. 

The digital copying machine further offers the 
possibility to process the digital image data by 
m ans of a so called digital image processing unit 
before they are printed-out, so that the quality of 
the copi s can be improv d r th appearance of 
the printed image scan be modified. For example, 
the brightness and contrast f the printed copies or 
the r production scale can easily be adjusted with 
high accuracy by applying simple and quick imag 
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proc ssing routin s. For this purpos the digital 
image r production system can b provided ad- 
vantageously with an interactiv us r int rface for 
xamination and adjustment of th brightn ss and 

5 contrast of th copies, and a further control of th 
reproduction processes. 

If the digital copying machine is equipped with 
a memory for storing the image data, multiple 
copies of a document can t»e fonmed by scanning 

10 the original document only once and using the 
stored image data for printing as many copies as 
desired. Due to this feature, the digital copying 
machine is particulariy usable as a so called prod- 
uct copter which is adapted to form large numbers 

15 of copies at high speed. Since the scanning section 
and the printing section of a digital copier operate 
substantially independentiy of each other, it is fur- 
ther possible to scan-in a new copying job and to 
adjust the printing parameters such as brightness, 

20 number of desired copies and the like while the 
printing section is still printing copies of a previous 
job. 

However, if the digital copying machine is busy 
with a very large and tinne-consuming job, and a 

25 user wishes to make a comparatively small numt>er 
of copies of another document, he can scan-in his 
job immediately, but it is inconvenient that he must 
wait for the resulting copies until the running or 
current job is completed. In such cases, it is there- 

30 fore desirable to have a possibility to interrupt the 
running job and to carry out an immediate job. 

US-A-4 0d9 860 descrit)es an electrophotog- 
raphic copier in which such an interrupt function is 
implemented. If the user wishes to intenrupt a run- 

35 ning job for making a number of intenupt copies, 
he presses an intenrupt button, where upon the 
copying process in the copier is stopped and the 
printing parameters for the running job are stored 
in a memory. 

40 Then, the user enters the parameters for the inter- 
mediate job, feeds-in the original document for this 
job and restarts the copier which can be regarded 
as a time-consuming action. After the intermediate 
job has been completed, the copier automatically 

45 retrieves the stored parameters and continues with 
the interrupted job. It is evident that such a use of 
the copier results in a substantial decreasing of the 
production rate, especially when sut>sequ6ntly 
some originals have to be printed again at a dif- 

50 ferent parameter setting because of a low contrast 
or dark k>ackground of these originals. Particulariy, 
it is of influence on the working of a high-speed 
copier which operates normally at a copy produc- 
tion rat of 60 sheets per minut or high r. More- 

55 ov r, as the photoconductor of a high-sp ed copi r 
mov s at rath r high speed, it may give rise to an 
nhanced ag ing of th mechanical compon nts of 
the copier if th copier is stopped again and again 
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for performing an interrupt job in a way as decnt>ed 
hereint)efor . 

It is an object of th inv ntion to solv tfi 
abov disadvantag s of a digital imag r produc- 
tion system as d scribed in th preambl . and 
therefore to provide a digital image reproduction 
system which is capable of flexibly handling a 
plurality of jobs simultaneously without incumng 
any losses in the copy production rate, and which 
is therefore not subject to an enhanced ageing of 
the mechanical components. 

According to the invention this object can be 
achieved by a digital image reproduction system in 
which: 

- the memory means are adapted to retain the 
image data and the appertaining reproduction 
parameter data of a job having an immediate 
print status, and the user interface is adapted 
to readjust the latter reproduction parameter 
data after said image data and said reproduc- 
tion parameter data are used for execution of 
the respective job. 
Since, according to the invention, ttte image 
r production system comprises memory means for 
storing the image data and reproduction param- 
ters for a plurality of \obs, and the control system 
is so designed that it can switch-over from one job 
to another each time the printer has completed a 
page or a predefined cluster of pages, it Is possible 
to produce copies of different jobs in an interteav- 
ing manner without interrupting the operation of the 
printing means. 

For example, the printing means may comprise 
a belt-type photoconductor on which a plurality of 
image receiving sections are arranged at narrow 
spacings. When the printing means are operative, 
the photoconductor t>elt is continuously driven at a 
comparatively high speed, and the image receiving 
sections are sequentially exposed by means of, for 
example, a laser device the laser signal of which is 
modulated in accordance with the image data re- 
ceived from the memory means. When the image 
receiving section for a specific page has been 
exposed, the time in which the clearance between 
the trailing edge of the exposed image receiving 
section and the leading edge of the subsequent 
image receiving section moves past the laser de- 
vice is sufficient for the control system to switch 
over to a different memory location which is asso- 
ciated with a different job. Accordingly, the printing 
means may be switched-over from one job to an- 
other without leaving any blank spaces on the 
photoconductor tielt. 

Although it is g n rally possible to switch-ov r 
to another job each time a single pag has b en 
printed, it may sometimes t>e pr f rable to defin 
dust rs consisting of a plurality of pag s which ar 
to be printed immediat ly on after th oth r. For 



example, such a cluster may consists of th two 
pages of a double-sided copy, or. if the copies of a 
multi-pag document ar to b stapled, it may 
consist of th s t of pages forming a complet 

5 singi copy of the document. 

In general, it is preferable to cancel the stored 
image data of a single page as soon as the copy 
has been made or if multiple copies are to be 
made, as soon as the last copy has been com- 

10 pleted. in this context, "cancelling" of data means 
erasing the corresponding memory location or per- 
mitting the data to be replaced with new data. Thus 
the memory location can be used for storing the 
data of a sut>sequent job, so that the storage 

T5 capacity of the memory is efficientiy used. Simi- 
lariy, the stored printing parameters for a given job 
may be cancelled as soon as the job has been 
completed. 

However, in a preferred emt>odiment of the 

20 invention, the control system can be switched into 
an "immediate copy" mode, in which the so called 
"main copy" mode for performing a running job is 
intenrupted for printing an interrupt copy or copies 
of a selected otiier job assigned with a higher 

25 priority, and in which the data for the selected job. 
i.e. the so-called priority job. are held even after 
the interrupt copies have been completed. This 
feature is particulariy useful for making a test copy 
when the printing parameters for a sut>sequent job 

30 are adjusted. Since the image data and the printing 
parameters are held in the memory, the user may 
examine the test copy and may readjust sut)se- 
quentiy the printing parameters so as to optimise 
the quality of the copies. In order to achieve a 

35 better reproduction of grey values of a photo, the 
digital image reproduction system can be provided 
advantageously with a "photo-button". In such a 
case the re-adjustment of the printing parameters 
can simply involve the touching of the photo-but- 

40 ton. If the test copies are satisfactory, they may 
readily be taken as the final copies or, if multiple 
copies are desired, the system may be pro- 
grammed to print the required numt)er of copies 
either immediately or after the interrupted job has 

.45 been completed. 

It should be noted that, even in the immediate 
copy mode, the running job is intenrupted only for 
the time required for making the test copy or ttie 
test copies. During the time intervals in which the 

50 user readjusts the printing parameters for the new 
job, the system continues with the previous job, so 
that the printer is used most effectively without any 
lost of time. 

Th peration of th system can b facilitated 
55 by providing an "interrupt copy" button which has 
a function similar to that of a "print" button of a 
usual copier but may be d press d v n whil th 
copi r is busy with a pr vious job. Wh n th inter- 
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rupt copy button is depressed, th system is 
switched to th immediate copy mod and prints 
an int nrupt copy of a new job. If th memory is 
capabi of storing a plurality of jobs, the syst m 
may be so designed that it automatically takes the 
last job that has been scanned-in and for which the 
printing parameters have been entered as the job 
from which the interrupt copy is to be made, if the 
interrupt copy button is depressed t>efore the de- 
sired number of copies have been entered, the 
system will produce only a single test copy, since 
the default setting for the desired number of copies 
is "1". On the other hand, if the interrupt copy 
button is depressed after entering a value due to 
the desired number of copies bemg greater than 
on , the system wil print the desired numl)er of 
copies, i.e. execute the complete job, t)efore re- 
suming the main copy mode for the previous job. If 
th user wishes to make a test copy only of the 
first page of a document or of specific pages for 
which the adjustment of the printing parameters 
must be expected to be critical (e.g. t)ecause of 
low contrast or dark background), he may first 
make a test copy only of the desired page or 
pag s and then scan-in and copy the complete job 
after the printing parameters have been properly 
adjusted. 

Alternatively, the immediate copy mode may be 
used for printing separately the "critical" pages of 
a complete job while the rest of the job or a 
complete job is printed aftenwards in the normal 
mode. The image reproduction system according 
to the invention may thus be designed as a product 
copier for mass production of large numbers of 
copies and never the less can be used for making 
high-quality copies of specific documents. 

In order to cancel the immediate copy mode, 
the digital image reproduction system may be pro- 
vided with a "ready" button or with a reset unit for 
automatically cancelling the immedidate copy 
mode if the reproduction parameters have not been 
changed within a predetermined time interval. 
Pr ferably, these two criteria for cancelling the 
immediate copy mode are combined by an OR 
function. 

The reproduction system according to the in- 
v ntion is preferably provided with a plurality of 
discharge ports for separately discharging the 
copies of the individual jobs. The copies produced 
in tiie immediate copy mode are preferably di- 
rected to a special discharge port which is posi- 
tioned close to the operating panel, so that the user 
can readily take out and examine the test copies. 

In addition to th possibility of int rrupting a 
running job for copying an immediat job or for 
making a test copy, th system as d scrit)ed 
abov off rs th possibility to handl a plurality of 
jobs simultaneously on a time-sharing basis. This is 



particulariy advantageous in a cas wher a very 
large number of copies have to be mad from two 
or mor diff r nt original docum nts. Th n, th 
copi s of both documents may be printed in an 

5 interi aving manner so that first copies of both 
documents are available within a short time. The 
time sharing system may also be used for making 
the copies in the immediate copy mode concur- 
rentiy with the copies of the running job. In this 

70 way. it can be assured that a rather long job will be 
is completed within a reasonable time even if the 
job is frequently interrupted by immediate jobs 
printed in the immediate copy mode. 

In the time sharing mode, the printing section 

75 may cyclically be switched to the different jobs so 
that one copy or cluster of copies of each job is 
printed in each cycle. Altematively. it is possible to 
assign different weight factors to the jot>s so that 
the printer time Is unevenly distributed on the var- 

20 ious jobs. 

If the image reproduction system has a plural- 
ity of input channels, for receiving image data from 
one or more scanners and additionally from a work- 
station or a data transmission network the system 

25 can advantageously be operated in such a manner 
that the data received form the network or the 
workstation are only shortiy buffered in the memory 
of the reproduction system and are printed-out with 
a higher priority than the scanned-in job (but possi- 

30 biy with a lower priority than the immediate copy 
mode). If the reproduction system is permanently 
in the receiving state in which it may receive data 
from the network the data received from the net- 
work and buffered in the memory can be regarded 

55 as a job with a "floating" number of pxages. Then, a 
specific amount of storage capacity of the memory 
should be reserved for this job. If the reserved 
memory space is occupied to more than a specific 
percentage, the priority of weight factor assigned to 

40 the "network job" may be automatically increased 
on the cost of other jobs so as to avoid an overflow 
of the memory. 

For a user friendly execution of the immediate 
print mode as to said critical pages the digital 

45 image reproduction system as descrit>ed therein 
t>efore can be provided advantageously with an 
interactive user interface which permits the user to 
select a specific job from a number of jobs that 
have been scanned-in and to select different print- 
so ing parameters for the individual pages of this job, 
and further to examine and readjust, if necessary, 
the parameter setting of the selected pages on the 
basis of the respective images on a display. Thus, 
th priority job and th pag s from which t st 

55 copi s have to be mad can be selected by means 
fth user int rfac . 

For this purpos . the user int rfac is adapt d 
to display a video image of a docum nt sheet that 
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has been scanned-in by th digital imag r pro- 
duction syst m aft r that docum nt sheet has been 
placed on th xposur platen of th syst m. If th 
user changes th operating parameters of th sys- 
tem, for xampi , if h selects a different reduction 
scale or readjusts the position of the image on the 
receiving paper, the video image is adjusted ac- 
cordingly. Thus, the display provides a preview of 
the resultant copy prior to the formation of the hard 
copy. 

It is of general knowledge to use a user Inter- 
face which remarkably improves the operability of 
the reproduction system in cases where the docu- 
ment consists only of a single page or of a plurality 
of pages having a unifonm general appearance. If, 
however, a multiple page copy is to be formed by 
combining original documents of different configu- 
rations and/or qualities, it Is impossible to adjust 
IndivkJually the operating parameters of the pages 
in such a system for achieving the desired unifonfn 
overall configuration of the document. 

The user interface to t>e descrit)ed hereinafter 
permits the operator to preview a plurality of pages 
of a scanned document simulta neously and to 
adjust the operating parameters of the reproduction 
system separately for each page. 
Specifically the images of the pages displayed 
may be compared to each other and may be 
adjusted so as to achieve a uniform appearance 
ven when the images on the source documents 
are non-uniform. 

The interactive user interface as mentioned be- 
fore is particularly applicable to a digital image 
reproduction system in whk:h the pages of an 
original document are sequentially scanned and the 
image data are stored in page-sized image memo- 
ries so that they may be readily displayed on the 
display of the user interface and may be printed- 
out after the appropriate adjustments have been 
made. Such a system may be equipped with digital 
image processing means which provide powerful 
editing functions. Since the scanning section and 
the printing section operate independently of each 
other. It is possible to scannn a new Job and to 
make the required adjustment operations therefor 
while the copies of the previous job are still being 
printed. Further, the digital image reproduction sys- 
tem can receive digital image data from remote 
devices such as facsimile transmitters, workstations 
and the like, and is thus particularly suited for 
combining documents from a variety of sources. 

Preferably, the display device of the user inter- 
face is formed by a touch-sensitive screen on 
which dialog fram s and r duced images of th 
scanned pages ar displayed, and th selection of 
pag s and the input of instructions is achi ved by 
touching th imag s of th desired pages and 
command buttons displayed in th dialog frames. 



Th reduction seal of the pages displayed on tii 
screen is so selected that a suffici nt number of 
pages ar shown sid by sid and th layout of 
ach pag is still perceptibl . Additionally, th 
5 screen images of th pag s ar animated to sym- 
bolize the print mode that has been selected by 
the user and/or the operating status of the re- 
production system. The dialog frames displayed on 
the screen are buttons and are so structured that 
10 only those command buttons are shown on the 
screen which are needed for the selected adjust- 
ment operation and are actually executable under 
the present operating conditions. 

This dialog structure avoids that an occasional 
75 user of the reproduction system is puzzled by a 
large variety of command buttons. Instead, the user 
is only confronted with the options which are ac- 
tually available in the present situation and is guid- 
ed through the adjustntent procedure wherein the 
20 images of the document pages displayed on the 
screen provide immediate feedback of the effect of 
each adjustment operation. 

Prefenred emkxxllments of the invention will be 
explained t>elow in conjunction with the accom- 
25 panying drawings, in which: 

Rg. 1 is an overall block diagram of a digital 
copier according to the invention; 
Figs. 2 to 4 represent time charts illustrating 
different modes of operation of a digital copier; 
30 Fig. 5 represents a flow chart illustrating the 
operation of a control system for controlling the 
transfer of data from the memory to the printer 
of the digital copier; 

Rg. 6 is a view of the operating panel of the 
35 copier; 

Rgs. 7 and 8 are examples of images displayed 

on a screen provided on the operating panel; 

Rg. 9 is a diagram illusti^ating different operating 

states of the copier and the respective asso- 
40 dated display images; 

Rg. 10 represents a flow diagram of a part of 

the diagram of Rg. 9; and 

Rg. 11 gives a schematic string representation 

of a page. 

45 As is shown in Rg. 1 a digital copier is gen- 
erally comprised of a number of input channels 10 
for inputting digital image data, a digital image 
processeor or digital image processing unit 12, a 
memory 14, a printing section 16. a user interface 

50 18 and a control unit 20 for controlling the opera- 
tion of the printing section 16 and the transfer of 
data between the input channels 10, the digital 
image processor 12 the memory 14 and the print- 
ing section 16 in accordanc with a program or 

55 with commands input through the user int rfac 18. 
Th input chann Is 10 compris a main scan- 
n r 22 equipped pr f rrably with an automatic doc- 
um nt feed r for sequentially scanning a plurality 
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of original docum nt sheets. Th docum nt feed r 
may be loaded with a plurality of multi-page docu> 
m nts which ar separated from ach other for 
xampi be separating sh ts for distinguishing the 
document from each oth r and for handling th m 
as different copying jobs. Preferably, the document 
feeder is capable of reversing the documents 
sheets or the main scanner is equipped with two 
optical scanning sytem for scanning double-sided 
documents. 

In addition, there is provided an auxiliary scanner 
24 the function of which will be explained now. The 
auxiliary scanner 24 can be used for inputting 
manually a job that shall be earned out imme- 
diat ly, whithout waiting until the printing section 16 
has completed a running job. If an original docu- 
m nt is fed into the auxiliary scanner 24, the scan- 
ner is activated automatically, and the digital image 
data are stored in the memory 14, which is there to 
also called image memory. 
Th input channels 10 further comprise a connec- 
tion port 26 for external workstations 28, a facsimile 
receiver or the like and a connection port 29 for 
direct connection with a digital network 30 such as 
ISDN. If a workstation 28 cooperates with a sepa- 
rate scanner 31, such a scanner can also be used 
for inputting data. The digital image processor 12 is 
adapted to process and enhance the image data 
input through the input channels 10. 

It is preferable to assign a job number to each 
s parate job that has been scanned-in or input, and 
further a page number to each separate page of 
th respective job. 

For example, all the pages which are scanned 
during a continuous scanning action may form a 
single job, and the individual pages of this job will 
g t a different page number. Furthermore, specific 
buttons can be provided In the system for the 
determination of the extent of a single job. 

The memory 14 is divideable into a plurality of 
memory sections each of which is associated with 
a specific printing job. Each of these memory sec- 
tions includes an image memory for storing the 
image data received through one of the input chan- 
n Is and a parameter memory for storing printing 
parameters specifying the contrast, brightness, re- 
production scale and the like of the copies to be 
printed. The printing parameters may include fur- 
th r parameters relating to the format of the printed 
images, the level of resolution or to specific options 
such as insertion of logos and the like. 

As is shown in Rg. 1. the memory 14 is 
divided inter alia into a main memory 32 and a 
priority m mory 34. Th priority memory 34 is 
capabl of storing th imag data and printing 
parameters for a specific job, th so-called imme- 
diat or priority job which is to be printed with a 
high priority. This occurs by pushing down a spe- 



cial button, the so-called "interrupt copy button". 
All oth r jobs are stored in the main memory 32. It 
will how v r t)e und rstood that ther need not be 
a physical sub-division of the memory 14 inter alia 

5 Into the main memory 32 and the priority memory 
34. Instead, any memory sections of the memory 
14 may be defined as the priority memory 34 if the 
job stored therein is intended to t>e treated as the 
priority job. Such a memory section can be marked 

10 by a so-called priority status bit. Furthenmore, it is 
possible to assign a priority status to a number of 
jobs. To manage the sequence of printing of a 
number of priority jobs, the control unit 20 is pro- 
vided with a priority job register 36. in which a 

75 sequence of pointers is stored, each pointer com- 
prising an indication to a memory section of a 
priority job. As the auxiliary scanner 24 is used 
frequently for obtaining an interrupt copy it is pre- 
ferred to assign automatically a priority status to a 

20 job of documents scanned by this scanner 24. 

Furthermore, each priority job also has a print 
priority status bit in register 36. When the latter 
status bit is high, the job will be printed as soon as 
possible. 

25 The printing section 16 may be built for exam- 
ple as a laser printer and equipped with a copy 
discharge section 38 for directing the printed 
copies to different discharge ports which may be 
designed as copy trays 40 or sorters. An extra 

30 copy tray 42 reserved for copies belonging to the 
priority job. may be preferred and is then posi- 
tioned closely to the user interface 18. Instead of a 
laser printer a different printer such as a LED- 
printer or Inkjet printer can be used. 

35 TTie user interface 18 is an interactive user 

interface having a display (not shown) on which the 
jobs stored in the memory 14 are symbolized by 
an appropriate identification or image view, so that 
the user can designate each indivklual job and can 

40 enter the printing parameters therefor. When such 
an identification or image view is displayed in a 
very detailed picture, the user can judge the cor- 
rectness of the image printing parameters and 
readjust them, if necessary. 

45 .When the screen of the interactive user inter- 
face 18 is of a sufficiently large size to display a 
number of image views together on the screen, the 
image views can be compared among each others, 
so that differences in presentation quality for the 

50 copies to be reproduced, can be solved. As such a 
process needs much time, the respective job can 
be executed advantageously in an immediate copy 
mode. 

Til jobs r ceived from th main scann r 22 
55 ar normally sequ need and printed in th order in 
which thy hav been scanned-in. However, the 
user may chang this ord r by means of instruc- 
tions input through the us r interfac 18. Furth r. 
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the user interfac 18 can be d signed to offer tfi 
possibility to input commands for handling two or 
mor jobs simultaneously. 

If, for xampi , the first and s cond of the jobs that 
hav been scanned-in shall be handled simulta- 
n ously, the user can assign the same sequence 
number (e.g. "1) to both jobs. When afterwards a 
printing instruction is input, the control unit 20 will 
retrieve the image data of the first page of the first 
job and send it to the printer section 16. As soon 
as this page is completed, the image data of the 
first page of the second job are supplied to the 
printer section 16. and afterwards the image data of 
the subsequent pages of both jobs are alternately 
supplied to the printer section 16 and printed-out. 
Further, the control unit 20 controls the copy dis- 
charge section 38 so that the copies of both jobs 
are discharged into different copy trays 40. Option- 
ally, the user may assign different weight factors to 
the jobs that are handled simultaneously, so that, 
for example, two pages of the first job and only one 
page of the second job are printed in each cycle. 
Another option that is implemented in the user 
interface 18 is that of grouping automatically the 
pages of each job into clusters. The creation of 
clusters has the effect that the control unit 20 treats 
the clusters as inseparable units and switches over 
to another job only after all pages of the cluster 
have been completed. In practice, a command 
"double-sided copies" has the effect that the two 
pages to be printed on t)oth sides of a copy sheet 
are treated as a cluster. Further, if multiple copies 
of a multi-page document are to be produced, it is 
convenient to specify that the pages forming a 
complete single copy of the document form a 
cluster. Accordingly, the copier will output a com- 
plete multi-page copy t)efore turning to anotfier job. 
This clustering scheme is particularly use-full if the 
copies are to be stapled manually or by means of 
an automatic stapler. In the preferred emtxxJiment, 
the user interface 18 permits the user to select 
individually for each page or group of pages. In this 
case, cluster can be defined in any desired man- 
ner. 

The jobs received via the connection ports 26 
and 29 can be handled in the same manner as the 
jobs received from the main scanner 22. However, 
in a normal or main mode of operation, the data 
received through the connection port 29 are buf- 
fered in respective associated memory sections 
which have only a size of a few pages, and the 
data are immediately printed page-by-page or 
cluster-by-cluster. If the printer section 16 is busy 
with a job scanned-in through th main scann r 22 
and in th m an tim data are r c ived through th 
connection port 29, th running job is int rrupted 
as soon as the printing section 16 has compl ted 
th curr nt pag or cluster. 



in th pr f rred mbodiment, the control unit 
20 is adapted to simultaneous processing of the 
data rec iv d through th input channels 10, so 
that th operation of th main scann r 22 ne d not 

5 be int rruppted whil data ar rec ived through 
one or more of the other input channels 26 and 29. 
When a complete job is stored in the priority mem- 
ory 34, the user inface 18 queries the printing 
parameters for this job. 

10 Subsequently, the user may enter a command 
"interrupt copy" (for example by depressing a so- 
called "interrupt copy button"), and in addition to 
the priority status bit with a high value the print 
priority status of this job will be now set to high, so 

15 that the job stored in the priority memory 34 will be 
printed as soon as the printing section 16 has 
completed the cunrent page or cluster of pages of 
the running job. In this stage the job will be in- 
dicated by the name "immediate job". The copies 

20 of this job are delivered prefenrably to the extra 
copy tray 42. As soon as the last copy of the 
immediate job has been printed, the printing sec- 
tion 16 is supplied with the data for the next page 
of the interrupted job. If there is not an extra copy 

25 tray 42, the copies of the immediate job have to be 
delivered to the usual copy tray or trays 40. In 
such a case, it is preferred to interrupt the print 
mode for a short period for enabling the user to 
take off the copies of the immediate job from the 

30 tray 40. 

Optionally, the control unit 20 may comprise 
means for synchronizing the scanners 22. 24 and 
the connection ports 26 and 29 with the printing 
section 16. so that the received image data may be 

35 supplied directly to the printer without being buf- 
fered in the memory 14. 

Examples of different modes of operation of 
the digital copier described above will now be 
explained in conjunction with Rgs. 2 to 4. 

40 In Rg. 2, the main scanner 22 starts scanning 

of a first job (job 1) at a time tO. When the 
document has been scanned-in completely and the 
printing parameters have been adjusted by means 
of the user interface 18, a so called "print" button 

45 is depressed at a time t1, and the first job is 
printed. Simultaneously, a second job (job 2) can 
be scanned-in, and the printing parameters for the 
second job can be set. When this is accomplished 
at time t2, the image data and printing parameters 

50 for a third job Qob 3) can be input. At this time, the 
printing section 16 is still busy with printing the 
copies of job 1 . When all copies of the first job are 
completed at a time t3, the printer continues auto- 
matically with printing th copi s of job 2. 

55 In Rg. 3, th jobs 1 and 2 ar scanned-in 
successiv ly in th same manner as described 
above, and th job 1 is first printed. Th scanning 
and setting of parameters for th job 2 are accom- 
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plished at a tim t2 whil th copi s of job 1 ar 
still being printed. At a certain time tp. prior to time 
t2, a priority job Is scanned-in by m ans of the 
auxiliary scanner 24. 

Wh n at a certain time tpl th priority job has 
been scanned-in, the respective parameters have 
been adjusted and the command "intermpt copy" 
is entered for this priority job, the priority status as 
w If as the print priority status of this job will be 
high. This means that the printing of job 1 Is 
int nrupted as soon as the cunrent page or cluster 
of pages has been completed (e.g. at a time t21). 
Th printer section 16 remains in operation but is 
now connected to the priority memory 4 to print 
the priority job having the immediate copy status. 

Independently of the scanning action of the 
priority job, the user may enter the third job Qob 3) 
trough the main scanner 22. At a time t22, the 
priority job is completed and the printing section 16 
is connected again with the main memory 32 to 
continue with job 1. Since the image data and 
printing parameters for the immediate job are no 
longer needed, all the data of this job in the priority 
m mory 34 will be erased after a predetermined 
d lay time after the last copy of the immediate job 
has been discharged. At the time t3, the job 1 is 
completed and the printer section 16 starts with job 
2. 

In the operation scheme according to Rg. 3, 
th priority job may also be scanned-in through the 
main scanner 22. In this case, the remaining part of 
job 2 has to be removed temporarily and the prior- 
ity job should be supplied to the main scanner 22 
and to be treated as a normal new job Qob 3). 
When the printing parameters have been adjusted, 
this job stiil remains selected so that the user may 
change tfie parameters, if desired. When for this 
job the "interrupt copy" command is entered the 
control unit 20 determines that the selected job 
does not t)elong to the normal sequence but Is 
int nded to be handled as a priority job having a 
priority status. Accordingly, the memory section 
where the data for this job are stored is defined as 
th priority memory 34. 

. Rg. 4 illustrates a different mode of operation 
In which a test copy is made for Improving the 
adjustment of the printing parameters for a priority 
job. 

The first part of the copying procedure illus- 
trated in Rg. 4 Is identical to that of Fig. 3. After 
the printing of job 1 has been intenupted at time 
t21, and a (single) test copy of the printing job has 
been printed and delivered to the extra copy tray 
42, th printer continu s subsequ ntly with job 1 
(at a tim t22). Aft r the user has xamlned the t st 
copy, he may readjust the printing parameters, If 
nec ssary. When a bett r adjustm nt of gr y val- 
ues of photos will be achi ved, th syst m can b 



. . provided advantageously with a specific "photo 
button". In such a case, th r adjustment of the 
printing param t rs can simply compris th touch- 
ing of th photo-button, which r suits in a standard 

5 parameter setting for th reproduction of photos. 
Furthermore. If an image to b>e copied has a raster 
pattern on the original sheet, it Is advantageous to 
have a specific button for it on the copier. The 
delay time interval during which the contents of the 

10 priority memory 34 are held is restarted when the 
printing parameters are changed. Accordingly, the 
image data and printing parameters for the Imme- 
diate job are memorized so that they can be used 
later on. If desired, the user can press the 

75 "Intenrupt copy" button once again (e.g. at time 
t23) in order to make another test copy. At this 
time the printer action for job 1 Is interrupted as 
soon as possible, so that the printer procedure for 
the Immediate job can be restarted. After the print- 

20 er action for this immediate job has been com- 
pleted at time t24 the printing section 16 for the job 
1 will be restarted. If only a single copy Is required 
and the quality of the test copy is satisfactory, the 
operator can use the test copy as the final copy, if 

25 multiple copies are needed, he sets the required 
number of copies. There are now three different 
print modes available. In a first print mode the 
execution and finishing of the printing action of the 
immediate job can be started immediately after the 

30 main print mode can be interrupted. When the 
desired number of copies have been produced, the 
main print mode will be restarted automatically. In 
a second print mode the execution and finishing of 
the printing action of the immediate job will be 

35 executed with priority after, however, the running 
job (in this case job 1) is fully completed. In a third 
print mode, the execution and finishing of the print- 
ing action of the priority job will be performed as a 
normal or main print mode for regular jobs. Then. 

40 this job will be placed in the queue of the jobs to 
be printed. i.e. after the last scanned job. As long 
as the ultimate printing action of an Immediate job 
has not been completed, the respective data re- 
main stored in the memory 14. One of these three 

45 modes will be installed In the digital printing sys- 
tem In accordance with the preferrence of the 
purchaser of the system. 

In the example described above, the test copy 
of a multi-page document was considered to be a 

50 copy of all pages of the document. IHowever, since 
the user Interface offers the possibility to select 
only specific pages for printing, the user can speci- 
fy during the parameter setting operation for a job, 
.g. job 2. (and th refore betw n th times t1 and 

55 t2) that a t St copy is mad only of th first pag 
or only of certain "critical" pages of the document. 

Fig. 5 shows a flow chart of a control program 
by which th operating schemes according to Rgs. 
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3 and 4 for obtaining an inten^pt copy or t st copy 
can be achieved. For this purpose, th control 
program according to Rg. 5 Is carried out by th 
control unit 20 ach time a printing action is re- 
quired. This occurs each tim a printing action for 
obtaining a page or a cluster of pages has been 
completed, a print button or intenrupt copy button 
has been pushed on, or an action with a similar 
r suit (e.g. by means of a workstation) has been 
given. 

When the digital image reproduction system is 
switched on the program goes from the starting 
point 100 to step 102. At step 102 the current 
printer status bit and the next printer status bit are 
k pt by the control unit 20. When a printing action 
Is still running the cunrent printer status bit is high, 
otherwise low. During the cunrent printing action a 
next printer status bit can be given high by a new 
printer command when for example the interrupt 
copy button (or print button) is pushed on. or when 
the control unit 20 generates the status signal after 
data Input and processed by the input channels 10 
and image processor 12 repectively, is stored in 
the memory 14. When the digital Image reproduc- 
tion system is switched-on, the cun-ent printer sta- 
tus bit as well as the next printer status bit are set 
low. 

When the program is at step 102, it checks the 
cunrent printer status bit of the printing section 16 
as well as its next printer status bit kept by the 
control unit 20. When the current printer status bit 
as well as the next printer status bit are low. the 
program remains in step 102, and the printing 
section 16 Is out of operation. When the current 
printer status bit is low and the next printer status 
bit Is or becomes high, the program goes to step 
104, while it further exchanges the status values. 
Then the current printer status bit will be high and 
the next printer status bit low. When the current 
printer status bit is high, it means that the printing 
section 16 is already in operation for a current job. 
At step 104 the program will check whether there is 
printable data available in the priority memory 34. 
Such data should have a priority status bit as well 
as a print priority status bit at high value. If this is 
not the case (N), the program goes to step 106, 
where the program checks whether there Is print- 
able data in the main memory. If this is not the 
case (N). the program goes to step 108. at which 
the current printer status bit as well as the next 
printer status bit are set at low value in the priority 
job register 36. Thereafter the program has been 
completed (E) and the program retums to the start- 
ing point S and subs qu ntly to st p 102, at which 
it g ts in awaiting position. 
Wh n the answ r on the check at step 104 is 
posib'v (Y), th program goes to step 110. At this 
step th printing section 16 will print the job having 



the priority status bit as w II as th print priority 
status bit at a high value. Aft r this th program 
goes to step 112. at which th print priority status 
bit of th job in question as w II as th curr nt 
5 print r status bit ar s t low. Th n th program 
goes further to step 122. 

When the check on the demand of step 106 results 
in a positive answer (Y). the program goes to step 
114, at which the data for the next page of the 
10 sequence in the main mode are retrieved from the 
main memory 32 and delivered to the printing 
section 16 for obtaining a copy. Then the program 
goes to step 116 at which the cunrent printer status 
bit is set low. 

75 In the next step 118 it is checked whether the 
preset number of copies of this page (or a cluster 
of pages) has been reached. In case that the 
desired numt>er of copies have been printed (Y), 
the program goes to step 119, In which the image 

20 data for this page (or a cluster of pages) are 
erased. In practice, this means that the memory 
section where the respective image data had been 
stored is made available for the storage of new 
data that might be received through one of the 

25 input channels 10. Thereafter, the program goes to 
step 120. 

If, however, it is determined in step 118, that the 
required number of copies of the page retrieved 
from the main memory 32 have not been reached 

30 (N). the program goes directly to step 122. 

In step 120 it is checked whether the last page of 
the current job has been completed, and if this is 
the case (Y), the program goes to step 121, in 
which the printing parameters for the completed 

35 job will also be erased. 

Thereafter, the program goes to step 122. 
In step 122 the next printer status bit will be set 
high. In the next step 124 it is checked whether the 
priority status bit of the last printed priority job is 

40 reset at a low value. It can be remarked, that the 
priority status of a priority job is assumed to get a 
low value if the "ready" button has been depressed 
or if the printing parameters for the priority job 
have not be readjusted within a predetemnined time 
. 45 interval after the last page of the priority job has 
t>een printed. 

If the check in step 124 yields that the priority 
status of the last printed priority copy is reset at a 
low value (Y), the program goes to step 126. In this 

50 step it is checked whether the desired numt^er of 
copies of the priority job was held on one (N = 1). 
If it is the case (Y), the program goes to step 128, 
at which the priority memory 34 for the respective 
data is rased. For it can be accepted that th user 

55 wanted to hav only a t st copy of good quality. 
Subsequ ntly, th program r turns to step 102. If it 
is d t rmin d in st p 126 that the d sired number 
of copies of th last pag of th priority job was not 
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equal to one, the program r turns to st p 102 
without carrying out the step 128. For it can be 
accepted that th user needs a plurality of copi s 
of th last priority job, which will be produced in 
th main mod . Th steps 126 and 128 which refer 
to the priority memory are the counterparts of the 
steps 118 and 119 which refer to the main memory 
32. If it is detenmined in step 124 that the priority 
status of the job Is still at a high value (N). the 
program omits the steps 126 and 128 and retums 
to step 102. 

During a print mode the presence of a regular 
copying job or a priority copying job in the memory 
will cause the next printing status bit to k)ecome 
high. 

The program described above is adapted to make 
in each immediate copy mode not only one test 
copy but also a plurality of different test copies. In 
the latter case the printing section 16 will print 
successively the different test copies at step 110 
tiefore the program goes further to step 112. 

If the program shown in Rg. 5 is used for 
realizing the operation scheme shown in Rg. 4. the 
data for the immediate job of which the test copy 
has been made remain in the priority memory 34. 
Unless these data are printed in the immediate 
copy mode, they will be printed only after all other 
jobs stored in the main memory 32 have been 
printed. The job loses its priority status so that It 
can give no longer a contribution to a positive 
answer on the check in step 102. If It is desired 
that the job for which the test copy has been made 
(priority job in the given example) is re-inserted In 
th original sequence of jobs after the respective 
priority status bit is set at a low value and more- 
over its pointer is removed from the priority job 
register 36, the menuMry secttons where the priority 
job had been stored is not erased but redefined as 
a sectton of the main memory 32 and is labelled 
with the original ordinal number (e.g. "2"). 

In the system described atx>ve. one and the 
same command button, i.e. the "intenrupt copy" 
button can be used for carrying out a complete job 
immediately or for making a test copy only. In a 
modified example of the Invention, the single 
"interrupt copy" button may be replaced by an 
"interrupt job" button and a separate "test copy" 
button. In this case, the "intenrupt job" button 
causes the system to interrupt the running job for 
carrying out an interrupt job and to cancel the data 
for the interrupt job when the interrupted job is 
r sumed. The "test copy" button causes the sys- 
tem to interrupt the running job for making only a 
t St copy of a subsequ nt job and to hold th data 
for th subsequent job until this job is canied out in 
th course of the normal operating sequence. 

As already m ntioned th user int riace is 
adapted to permit th operator to pr view a plural- 



ity of pages of a scanned docum nt simultaneously 
and to adjust the operating param ters of the re- 
production syst m s parat ly for each pag . Spe- 
cifically, the imag s of th pag s displayed may be 

s compared to each other and may be adjusted so 
as to achieve a uniform appearance even when the 
images on the source documents are non-uniform. 
For this purpose the image processor 12 of Rg. 1 
is adapted to modify the appearance of the Image 

10 in accordance with preselected operating param- 
eters such as brightness of the image, contrast, 
reproduction scale and the like. 

Thereto, the user interface 18 is provided for 
permitting the user to input operating instructions 

75 and for displaying status information to the user, 
and is generally comprised of input means, display 
means 80, a preview memory 82 and associated 
program software which is implemented in the con- 
trol unit 20. The state of the art as to a simple 

20 adjustment of operating parameters of a digital 
image reproduction system may be based on US-A 
4 740 814 and the disclosure of Ringle and Van 
Dyke in IBM Technical Disclosure Bulletin, Vol.23, 
(1981), No. 8, pages 3794795. In the user interface 

25 to be used in the prefenred digital image reproduc- 
tion system 1 of Rg. 1 . a cathode ray tube (CRT) 
having a touch-sensitive graphic screen 84 Is pro- 
vided as a combined display and input device. The 
CRT is controlled by a CRT driver 86 to display 

30 graphic information and text information delivered 
by the control unit 20. The screen 84 is provided 
with a touch-sensitive layer which is controlled by a 
sensor control system 86. When the user touches a 
portion of the screen 84, this is detected by the 

35 touch-sensitive layer, and a signal indicating the 
location that has been touched Is transmitted to the 
control unit 20. This signal Is interpreted as an 
instruction command. The relation between the var- 
ious locations on the screen 84 and the meanings 

40 of the associated touch signals is variable depen- 
dent on the graphic information that is presently 
displayed on the screen 84. Thus, the user inter- 
face 18 is capable of simulating different arrays of 
control buttons that may be used for inputting 

45 instruction commands. Further, the user interface 
18 comprises a key unit 90 having a number of 
mechanical input keys. 

Fig. 6 is a view of the operating panel of the 
copier and shows the touch-sensitive graphic 

50 screen 84 and the key unit 90. 

The key unit 90 is equivalent to that of a 
conventional electrostatic copying machine and 
comprises a start key 92. numerical keys 94 for 
selecting th desired number f copi s and a stop 

55 k y 96 which may be used for int rrupting th 
copying job. Furth r, the key unit 90 comprises an 
int rrupt copy button 98 as d scribed herelnt)efor . 
Th graphic screen 84 is suitabi for Indicating a 
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selected number of copi s. vy^en th digital cx)pier 
is ready to accept a n w copying job, it is in a 
standard mod of operation, so that th digital 
copier may easily be operated by an untrained 
user who Is only required to k y-ln th desired 
number of copies and to press the start key 92. 

When, on the other hand, an operator wishes to 
make use of the various special functions of the 
digital copier, he communicates with the copier 
mainly via the touch-sensitive screen 84 of the 
interactive Interface 18, as will be explained below. 

Rgs. 7 and 8 show examples of images that 
may be displayed on the screen 84. In general, the 
lower part of the screen 84 Is reserved for display- 
ing a selected one of a plurality of dialog frames 
43. Each of these dialog frames is related to a 
function block of the digital copier and is so de- 
signed that the user may selector adjust the op- 
erating parameters which belong to the associated 
function block of the digital copier. The dialog 
frames are shaped like cards of a telephone regis- 
ter and are each provided with a downwardly pro- 
jecting tab 44 on which the name of the function 
block is indicated. The tabs 44 of the total of the 
dialog frames 43 are visible at the same time in a 
line at the bottom of the screen. When the user 
wishes to select a specific dialog frame in order to 
adjust the operating parameters of the associated 
function blok. he touches with his finger the cor- 
responding tab, i.e. the portion of the touch-sen- 
sitive screen 84 where the tab 44 is displayed, and 
thus causes the control program of the user inter- 
face 18 to shift the associated dialog frame 43 to 
the front level. 

Then, the desired operating parameters may be set 
by touching the buttons displayed in the dialog 
frame. 

The upper portion of the screen 84 is used 
mainly for displaying on a reduced scale the im- 
ages of several pages of a document that has been 
scanned and of which a copy is to be printed. In 
the example shown in Fig. 7, the images of a 
limited number of pages 45, 46, 48, 50 are dis- 
played in the order in which they have been 
scanned. When the document comprises more 
pages than can be displayed together, the row of 
pages may be scrolled by pressing triangular but- 
tons 52, 54 which are displayed on the left and 
right margins of the screen. When the left button 
52 is touched, the page images are shifted, for 
example, to the right so that new pages appear at 
the left end of the row. Conversely, when the 
button 54 is touched, the images are shifted to the 
1 ft and n w pages appear at the right nd f th 
row. Wh n th user wants to see the pr vious job 
once more on th display, he should touch a so- 
call d "pr vious-job" s lection button 78. However, 
when th user wants to see th n xt job on th 



display, he should touch a so-called "next-job" 
selection button 79. Th imag information for the 
pages that ar displayed on th screen 84 is re- 
trieved from the special or pr vi w m mory 82 
5 filled with information d rived from th actu 1 print- 
ing information in the image memory 14 and is 
subject to the image processing operations in ac- 
cordance with the actual parameter settings. Con- 
sequently, the images are displayed as they will 
10 appear on the printed copies. Thus, the user inter- 
face 18 provides a reduced image of the pages. 
This occurs as good as possible according to the 
so-called WYSIWYG concept ("What You See Is 
What You Get"). When the operating parameters of 
15 the copier are changed by means of the dialog 
frames 43, the effect of the new parameter settings 
is Immediately shown on the display. 

According to an important feature of the user 
interface 18 described herein, the operating param- 
20 eters may be set individually for each page of the 
document instead of an adjustment of the complete 
document as can be learned from the state of the 
art. To this end, the individual pages of the docu- 
ment can be selected by touching the image of the 
25 respective page on the touch-sensitive screen 84. 
The images of the selected pages are high-lighted 
by displaying a dark frame surrounding the page 
Image, as is shown for the pages 48 and 50 in Rg. 
7. When one or more operating parameters of the 
30 machine are changed by means of the dialog 
frames 43 while only part of the pages are se- 
lected, the changes of the operating parameters 
apply only to the selected pages, and the previous 
parameters remain valid for the other pages. Since, 
35 nevertheless, the images of the pages which are 
not selected are displayed on the screen 84, the 
operator can ok>serve how the readjustment of the 
parameters for the selected pages changes the 
appearence of these pages In relation to the other 
40 pages. The deselection of a selected page occurs 
by touching the image of this page once more. 

In a possible emtx)diment shown in Rg. 7, the 
operating parameters adjustable by the user and 
the corresponding instruction commands are or- 
45 ganized in seven function blocks which will now be 
described in detail. 

1. Selection between single-sided and double- 
sided copies "1/2-sided"). 
Since the printing section 16 has a default set- 
so ting mode for printing on the front side as well 
as on the rear side of the receiving paper, the 
user has the additional possitnlity to select be- 
tween singe-sided and double-sided copies. The 
dialog fram 43 associated with this function 
55 bk)ck is shown In Rg. 7 and compris s three 
command buttons termed "unchanged", 
"double-sided" and "single-sided". Th pre- 
ferred print mod is selected by touching th 
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r spective command button. The print mod 
which is presently valid for the selected pages is 
indicated by a dark frame high-lighting the asso- 
ciated command button, as is shown for th 
button "double-sided" in Fig. 7. In th usual 
mode being a default setting mode, the copies 
are printed in the same mode as the original 
document. For the purpose of scanning both 
single-sided originals as well as double-sided 
ones, the scanner (22 or 24) is provided with 
sensors for detecting whether a document sheet 
carries an image on both sides or on one side 
only, and the printing section is controlled de- 
pending on the output signal of this sensor so 
that single-sided copies are fomned from single- 
sided originals and double-sided copies are 
fomied from double-sided originals. When the 
user wishes to change his choice (e.g. from 
"double-sided" to "unchanged"), he needs only 
to touch the button "unchanged". 

When a sequence of pages of the document 
is to be printed as single-sided copies, as is the 
case for the pages 48, 50 Fig. 7, the images of 
the pages are positioned in uniform intervals. On 
the other hand, when double-sided copies are to 
be formed as in case of the pages 45. 46 in Rg. 
7, the images of the pages are grouped in pairs 
(a cluster), so that the pages forming the front 
side and the rear side of a receiving sheet are 
displayed with only a narrow spacing there- 
between. Thus, the user can realize at a glance 
how the copies will be printed. As a conse- 
quence of the digital concept of this copier, in 
which the scan and the print modes can operate 
independently of each other, tfie desired print 
mode "double-sided" or "single-sided" can be 
chosen inrespective of the state of the original 
page i.e. single-sided or double-sided. 
2. Selection of receiving paper and adjustment 
of reproduction scale ("paper/zoom"). 
Since a change of the enlargement or reduction 
scale requires in most cases an appropriate 
selection of the receiving paper in order to pro- 
vide the correct format, these functions are com- 
bined in a single function block, as is shown in 
Fig 8. In the right half section of the dialog 
frame 43 according to Rg. 8, the selected re- 
production scale is displayed. In the upper part 
of this section the reproduction scale is indi- 
cated as a percentage value. In the example 
shown In Rg. 8. an enlargement factor of 141% 
has been set for a selected page 56. 
Accordingly, the image of the page 56 is en- 
larg d with regard to th imag of pag s 58 and 
60 for which a one to one r production has been 
selected. Command buttons 62, 64 displayed in 
the dialog fram 43 ar provided for d cr asing 
and incr asing th r production scale, respec- 



tively, in steps of for exampi 1%. Further, in 
the lower part of the right section of frame 43, 
the copier may be instructed to reduce or n- 
larg the image of th page to tii format A3 or 

5 A4 by touching a command button 66 or 68. 
When a command button 70 "auto" is actuated, 
the reproduction scale is automatically adjusted 
to the format of the selected receiving paper. In 
a furtfier embodiment of the copier according to 

10 the invention it is possible to illustrate all 
changes of the reproduction scale by, corre- 
sponding changes of the size of the image on 
the selected page. If, for example, the user 
wishes to adapt the size of a small or large page 

75 to the size of an A4 page, he may press the 
button 64 or 62 respectively until the images on 
the pages appear in equal sizes. 

On the left half of the dialog frame 43 of tfie 
embodiment, in Rg. 8, two command buttons 

20 72, 74 are displayed as examples for selecting 
t>etween various trays loaded with different kinds 
of receiving paper. Furthermore, the format and 
the colour of the paper can be detected and 
indicated on the corresponding command but- 

25 tons. In the example shown in Fig. 8, the upper 
tray is loaded with A4 paper while the lower tray 
is loaded with A3 paper. If the upper and lower 
trays are loaded with paper of different colours, 
the user may for example select white paper for 

30 the text pages of a document and coloured 
paper for appendices. The image of the pages 
for which coloured paper has been selected 
would then appear shaded on the screen 84. 
The latter choice can be done by touching a 

35 button "A4 coloured" (not shown) on the section 
"paper selection" of frame 43. 

By means of a command button 76 ("auto") 
the user may switch to an automatic mode in 
which the paper is selected automatically de- 

40 pending on the properties of the original docu- 
ment and/or on the selected reproduction scale. 
3. Adjustment of image brightness and contrast 
("exposure"). 

The dialog frame 43 for the third function block 
45 which is not shown in detail in the drawings, is 
also composed of two sections which provide 
command buttons for adjusting the overall 
brightness of the image and the contrast of the 
image. The results of the adjustment operations 
50 are visualized by corresponding changes of the 
image brightness and contrast of the images of 
the pages displayed on the screen. With the 
adjustment operations of this function block It is 
possibi for xampi to provide a uniform 
55 brightness for the pag s of th whole document 
or to select a comparativ ly low contrast for 
pag s including half-ton imag s such as pho- 
tographs and a high contrast or pages including 
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text only. 

Each section of the dialog fram includ s a 
control button "auto" for switching to a mod of 
operation in which th brightness and th con- 
trast. 

respectively, is adjusted automatically in re- 
sponse to the detected brightness and density 
distribution of the original documents. 

4. Handling and discharge of copy sheets 
("finishing"). 

The next function block provides commands for 
determining how the copy sheets shall be dis- 
charged. An example of such a block will be 
explained now. When a command button 
"staple" is selected, the copy sheets are simply 
collected in the printing order, and are stapled 
subsequently. In such a case a wide margin 
may be preferred. At the same manner as in- 
dicated above as to the reproduction scale in 
the upper part of the right section in frame 43 
the required size of margin on a page can be 
selected. Thereto, a window is available for dis- 
playing the set size of the margin, while at both 
sides of this window touch-sensitive screen but- 
tons are available for the adjustment of the 
margin. The rear side of a double-sided page 
has its own point of attention as to the margin. 
The pages which belong to sheets for which the 
mode "staple" has been selected, such as the 
page 56 in Rg. 8, are marked by a symtK)lic 
staple 77, i.e. small vertical bar in the respective 
part of the page. 

When a command button ("loose-leaf") is 
touched, the copies of the document are col- 
lected in the usual manner, and no further action 
as to stapling the copies will be executed. 

The dialog frame 43 pertaining to the func- 
tion block "finishing" can also be fed by a 
further command button termed "book format' 
(not shown) which causes the copy handling 
system to discharge the copies in txx)k format 
This mode is known from US-A 4 640 611 and 
JP-A 62 122375. 

When the book format has been selected, the 
images of the pages . are displayed on the 
screen 84 in such a manner that the second 
side of one sheet and the first side of the 
subsequent sheet are joined with each other and 
appear like the pages of an opened book, as is 
shown for the pages 58 and 60 in Fig. 8. 

5. Selection of logos, page numk)ers and the like 
("logo"). 

The fifth function block provides commands for 
pasting a pr d t rmin d h ader or footer, for 
xampi the logo of a busin ss company, on 
selected sheets of th docum nt. Further, this 
function block provid s commands for indicating 
the actual data on selected pages of the docu- 



ment and commands for inserting page num- 
bers on each sheet. The position of th page 
number (on top or at th bottom of th sheet or 
at the left or right comer) may be s lected 
5 manually by activating appropriat control but- 
tons or may be adapted automatically to the 
format (book format or stapled sheets) in which 
the copies are to be discharged. 

6. Selection of the scanning mode ("scanning"). 
10 Although the input-section 10 is adapted to dis- 
tinguish automatically between double-sided and 
single-sided original documents, there may be 
cases where a copy shall be fomned of only one 
side of a double-sided document. The function 

T5 block "scanning" provides command buttons 
with which the automatic detection of double- 
sided and single-sided documents may be can- 
celled and the system may be caused to scan 
only the first side, only the second side or both 

20 sides of each sheet of the original document, 
inrespective of whether or not an image is 
present on either side of the sheet. When the 
scanning mode "only the first side" has been 
selected for double-skied documents, only the 

25 images of the respective first sides of the docu- 
ment sheets appear on the screen 84. 

7. Special functions ("page"). 

The last function block includes short-cuts for 
the selection of pages and commands for insert- 
so ing or deleting blank pages in or from the copy- 
ing job. 

As was descrit)ed above, the individual 
pages of the copying job may be selected by 
touching on the images of the pages on the 
35 screen 84. However, when the document con- 
sists of a large numt)er of pages, the selecting 
operation may become tedious if all pages are 
to be selected or deselected. For this reason, 
the dialog frame of the function block "page" 
40 includes command buttons for selecting all 
pages and for deselecting all pages at one time. 
Further, when double-sided copies are to be 
printed, there frequently occurs a situation in 
which different parameter settings are required 
45 for the front and rear sides of the copy sheets. 
The "page" dialog frame includes command 
buttons for selecting and deselecting all even- 
numbered pages or all odd-numbered pages, so 
that the selecting operation is facilitated. 
50 The possibility of inserting blank pages in the 
copying job is useful for example when a double- 
sided copy or a copy in book-format is to be 
formed in which each new chapter should begin on 
th first Sid of a sheet or on th right pag of th 
55 book, r spectively. Anoth r us ful application of th 
possibility to insert blank pages, pr f rably in com- 
t)inatbn with a s I ction of coloured rec iving pa- 
per, is the insertion of separating sheets between 
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different parts of th copying job. Th blank pag s 
ar displayed on the screen 84 as empty pages, 
such as th pag 46 in Rg. 7. 

It should be noted that for ach param ter that 
may be adjusted by the user, there is provided a 
d fault setting which is valid when the user does 
not make a special selection for this parameter. In 
general, the default settings correspond to those 
parameters or operating modes, such as the mode 
"auto", which are most frequently applicable. Ac- 
cordingly, the user is only required to make special 
s lections if he wishes to deviate from the standard 
mode. 

Further, the control program for the user inter- 
face 18 is so designed that command buttons for 
functions which are not available or do not make 
sense in the present state of the digital copier are 
r moved from the display, so that the user is 
prevented from inputting mistaken commands. If. 
n V rtheless, a situation should occur in which the 
user has input an instruction which cannot be ex- 
ecuted, an appropriate message is displayed on 
th screen 84 for advising the user how he may 
proceed. 

Hie screen 84 is used further for symbolically 
displaying the operating status of the copying ma- 
chine as will be explained below with reference to 
Fig. 9. 

Rg. 9 is a diagram showing different operating 
Stat s of the digital copier and the respective asso- 
ciated images on the screen 84. In an initial stage 
200, no original document is present on auxiliary 
scanner, and the screen 84 shows only the tabs 44 
of the dialog frames 43. The operating parameters 
ar set to the default values, and the digital copier 
may be operated simply by means of the key unit 
90 as was described with reference to Rg. 6. 
However, the user may change the operating pa- 
rameters by selecting an appropriate dialog frame 
43 and inputting instruction commands which will 
then apply to all documents fed-in through the 
document feeder. 

When a number of original documents is put 
on a scanner e.g. the auxiliary scanner 24, the 
presence of the documents is automatically de- 
tected. Then, the machine is in a state 210 in 
which it is easy to scan the original documents. 
The presence of the documents is symbolized on 
th screen 84 by displaying a stack of empty 
sheets 240 on the left side of the screen. An 
instruction command "view originals" is displayed 
in the image of the stack of copy sheets, and this 
image serves as a command button for initializing 
th scanning op ration. In th stat 210, th op- 
rating parameters may be changed in th same 
mann r as in the state 200. 

When th user touches th command button 
"vl w originals", th documents sh ts ar sequ n- 



tially. fed-ln by th automatic docum nt feed r and 
are scanned in accordance with the selected scan- 
ning mod . Wh n th scan of a pag has b n 
completed, th imag of on of th mpty pages of 

5 the stack 240 is mov d to th middl portion of th 
screen and the contents of the page is displayed in 
the image. As the scanning operation proceeds, the 
page images are sequentially moved to the center 
portion of the screen and are positioned side by 

70 side in a configuration corresponding to the se- 
lected print mode (single-sided, double-sided or 
tKX)k-fonfnat). If the number of pages exceeds a 
certain number, e.g. 4, and there are therefore too 
many pages for displaying them together on the 

75 screen, the pages are automatically scrolled in the 
direction of increasing page number, and the scroll 
buttons 52, 54 are displayed on the screen. 

When all documents have been scanned, the 
machine is in a state 220 where the images of the 

20 pages 250 are shown on the screen and are high- 
lighted by dark frames, indicating that the cor- 
responding pages are selected. Consequentiy. ad- 
justment operations carried out with the dialog 
frames 43 in the state 220 apply also to the whole 

2S document. 

The user may now deselect part of the set of 
pages either by touching the images of the pages 
to be deselected or by using the "page" function 
block. 

30 When only part of the pages has been se- 

lected, the machine is in a state 230 in which the 
adjustment operations carried out by means of the 
dialog frames 43 apply only to the selected pages. 
If. however the user wishes to change the Q]oba\ 

35 parameter settings, he may shift back to the state 
220 by selecting all pages. 

As already described above, the copying ma- 
chine is capable to carry out the adjustment oper- 
ations by means of the dialog frames 43 to be 

40 applied to the pages to be printed. A possible 
emt)odiment for carrying out these operations, will 
be explained below. When tfie copying machine is 
in the operating state 230 as indicated in Rg. 9. a 
program as shown by the flow diagram of Rg. 10 

45 will be executed for adjusting the operating param- 
eters to the desired values. 
The parameter values so adjusted will be regis- 
tered in a temporary memory, being a part of the 
preview memory 82, and further in the image 

50 memory 14. In the temporary memory, only the 
parameter data of the page images being visible on 
the screen 84. are available. 
The information due to a page can be represented 
by a string of data, and for ach string a separat 

55 part of th imag m mory is available. Such a 
m mory part contains a number of fi Ids which 
conr sportd to th number of th adjustabi param- 
et rs for any page. A similar division of th m m- 

14 
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ory space in th temporary memory is available for 
th parameter settings of th page imag s of the 
screen 84. A sch matic vl w of a possibi division 
of th storage capacity of the t mporary m mory 
for the parameter settings of th pag imag s is 
illustrated in Rg. 1 1 . A horizontal array of memory 
fields belongs to one page and is used for the 
registration of all the parameter data of the respec- 
tive string. The first field 420 contains the job 
number ot>talned by touching the job selection 
button 78 or 79. The second field 422 contains the 
page number in that job. Amendment of the page 
numt)ering can be obtained by touching the scroll 
buttons 52 or 54. For each page the data of the 
Iwth fields 420 and 422 correspond with a specific 
memory address in the image memory 14. so that 
the data in the temporary memory and in the 
image memory as to the visible page images are 
the same. The third field 424 contains information 
at)out the selection/deselection state of the respec- 
tive page. The subsequent fields 426 a-k contain 
data with respect to the adjusted parameter values, 
or otherwise to the default values. 
For the next page image on the screen 84 the next 
lower, horizontal array of memory fields is avail- 
able. During a scrolling operation the data in each 
array of memory fields are shifted upwards or 
downwards in correspondence with the scroll-direc- 
tion, and are replaced, in whole or in part by new 
data belonging to a subsequent or preceding page 
or pages. 

Unless the new data have been detenmined already 
by adjustment at an earlier moment, the respective 
memory fields are filled with default parameter 

setting data. 

The program of Rg. 10 will start at node 400 every 
time a touch button or touch window (i.e. a job 
selection button (78, 79), a scroll button (52, 54), a 
page image (45-50), a display frame selection tab 
(44) or parameter button on a dialog frame 43) is 
touched. At the first step 402 the question is put 
whether a button for adjusting a parameter was 
touched. If it is the case (Y). the program will go 
further to step 406. In this step the selected param- 
eter value is brought in a highlighting situation and 
is also stored in the respective memory field of the 
t mporary memory as well as in the corresponding 
field of the image memory 14. This occurs for all 
the page images being in the selected state, which 
is independent of the fact, whether the pages are 
made visible on the screen 84 (and therefore are in 
a highlighting position) or not. Moreover, previous 
parameter settings, if available, are overwritten in 
these m mory fi Ids. Th selection state of these 
pag images hav b en obtained from the m mory 
fields 426 a-k. Thereafter, th program will be 
finished (E). 

If the qu stion of step 402 is answered nega- 



tively (N), the program will go to th next st p 404. 
In this step, th question is put whether a tab (44) 
of a dialog fram (43) was touched. If so (Y), the 
program st p 408 is performed, which involv s that 

5 th r spective diafog fram (43) is mad visibi . As 
a consequence of it the data in the preview mem- 
ory 82 as indicated on the selected dialog frame 
(43) and related to the selected page(s) of the 
actual set can be replaced by new data, if neces- 

70 sary. TTiereto, only the buttons representing the 
adjusted values and further the default values of 
the other parameters on the dialog frame 43, are 
highlighted. If however two or more page images 
being in a selected state, have different settings of 

75 a specific parameter, no setting value as to such a 
parameter will be high-lighted to overcome an am- 
biguous situation. As soon as the page images with 
a different parameter setting are de-selected, the 
common parameter value for the still selected page 

20 images is brought automatically in a high-lighting 
situation. This can be examined by comparing the 
infonnation contents of the respective memory 
fields among each other. If all page images are in 
deselected state or If a parameter has not a par- 

25 ticular setting, the respective button or tuittons are 
highlighted as to their default values. 
After step 408 the program will be finished (E). In 
case of a negative answer (N) in step 404 the 
program goes to step 410, in which the question is 

30 put whether a page image was touched and was 
brought in a selected position. If this is the case 
(Y), the program goes to step 412, in which the 
page image last selected will be highlighted on the 
screen 84. If this page image has one or more 

35 parameter settings values which differ from those 
of the other selected page images, the parameter 
settings being adjusted previously and being in a 
highlighting state, are now de-highlighted automati- 
cally, and the program will be finished (E). In case 

40 of a negative answer (N) in step 410, the program 
goes to step 414, in which the question is put 
whether a scroll button (52 or 54) was touched. If 
so (Y), the program goes to step 416, in which the 
fields of the temporary memory are overwritten 

45 with infomnation as to the parameter values of the 
newly displayed page images, said information be- 
ing available in the image memory 14. The dialog 
frame 43 already selected remains In this state. If 
now two or more page images have some different 

50 parameter settings as to the selected dialog frame 
43. the respective settings cannot be brought in a 
highliglited state. 

A negative answer in step 414 (N) involves a 
rec nt touching of a job s lection button (78 or 79). 

55 The program goes to step 418. in which another 
job is selected in the imag memory 14. To obtain 
a default s tting for th upp r part of the screen 84 
in this cas , th information of the first sequ nee of 
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page images of that job will b stored in the 
temporary memory, and th respective page im- 
ages, th dialog frame still s I cted and th param- 
ter settings for this dialog fram are displayed or 
highlighted r spectiv ly on th scr n 84. There- 
after the program will be finished (E). 
Some parameter settings are also allocated to 
pag s. which are not selected nor made visible. 
For example, if the button "staple" is touched, than 
this parameter setting is valid for all the pages of 
the job. 

When the user has selected the operating pa- 
rameters as desired, he may start the printing 
process by pressing the "start" key 92. The printed 
pag s are sequentially moved to a stack (not 
shown) on the right side of the screen 84, thus 
indicating that the machine is "busy". In this state, 
the options for changing the operating parameters 
are limited to changes that will not conflict with the 
parameters for the pages that are printed already. 
Th user may intenrupt the printing operation by 
pressing the "stop" key 96. 

When the machine is in the state 220 or 230 
(Rg. 9) or in the printing state, a new set of original 
documents can be put on the document tray of a 
scanner e.g. the auxiliary scanner 24 and scanned- 
in. so that the user may adjust the operating pa- 
rameters for a new copying job before or while the 
pr vious job is printed. In this way. the machine 
may be programmed to handle a plurality of copy- 
ing jobs. A separate screen image is then provided 
for each of the jobs, but only one of the images 
can actually be displayed on the screen 84. The 
different screen images may be considered as a 
stack of non-transparent sheets which are over- 
layed on each other. In this case the uppermost 
sh et is visible on the screen 84. Two triangular 
buttons 78, 79 are displayed in tfie upper right 
comer of the screen 84. as is shown in Rgs. 7 and 
8. When the user touches the button 79. the screen 
images of the first pages of the next job are dis- 
played, and by touching the button 78, the user 
may shift back to the previous job. Thus, it is 
possible to browse the plurality of jobs as desired. 

It will be understood that the at)ove described 
xample of an embodiment of the invention may be 
modified in various ways. 

For example, some of the functions or function 
blocks may be omitted, or additional functions may 
be implemented. Specifically, one might think of 
additional editing functions for erasing selected 
portions of the image information or for shifting 
selected image areas from one page to another. 

Further, it is possibi to provid a command for 
displaying a sel ct d pag on a larger seal so 
that tiie contents of th pag is shown at a higher 
r solution and may be edited. 

Furttter, it is possibi to add functions for re- 



positioning th imag s with r spect to th rec iving 
paper. 

Th concept of th invention may involve the 
cone pt of a digital image r production system 
5 which xists of a number of separat units for 
performing the functionality of the whole system. 
The concept may further be extended to copying 
machines that are capable of forming coloured 
copies. 

10 Then, it will be convenient to add additional func- 
tions for adjusting the colours of the copies, for 
which purpose a colour display is preferred. In 
addition to separate buttons for adjustment of the 
individual colour printing parameters, the system 

15 can be provided advantageously with a specific 
"colour-button". The re-adjustment of the printing 
parameters can involve simply the touching of the 
photo-button, which results in a standard parameter 
setting for the colour-photo reproduction. 

20 The scanning and printing devices provided in 
the scanning section and the printing section of the 
machine may be of any known type or may even 
be replaced by external devices. 

Although the touch-sensitive graphic screen 84 

25 is preferably as a combined input and display 
device, the display may alternatively be formed by 
a conventional cathode ray tube, a liquid crystal 
display or the like, and the input device may be 
formed by mechanical keys, a mouse for moving a 

30 curser on the screen display, and the like. Other- 
wise, the key-unit 90 can also t>e a part of the 
touch-sensitive graphic screen 84. 

It will occur to a person skilled in the art having 
studied the above description that the descrit)ed 

35 eml)odiments may be modified in various ways 
without departing from the spirit of the invention. 

These and further modifications which will 
readily occur to a person skilled in the art are 
considered to fall within the scope of the invention 

40 defined in the claims. 

Claims 

1. A digital image reproduction system including: 
45 - printing means (16) for printing image 

data in accordance with the respective 
associated reproduction parameters, said 
printing means being capable to operate 
in a continuous mode to produce printed 
50 copies at a predetermined frequency, 

- input means (10) for inputting digital im- 
age data of documents to be reproduced, 

- a user interface (18) permitting the user 
to set th reproduction param ters for a 

55 n xt job ind pendentiy of the operating 

stag of th printing means, and to as- 
sign an immediate print status to a copy- 
ing job, 
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- memory means (14) for storing said imr 
age data and r production parameter 
data associated distinctly with the stored 
image data for x cuting a plurality of 
copying jot)s. and 5 

- a control system (20) for monitoring the 
operation of the input means (10), user 
interface (18), memory means (14) and 
printing means (16), for controlling the 
supply of image data and reproduction io 
parameter data from said memory means 

to the printing means, for interrupting a 
further supply of data of the running job 
from the memory means to the printing 
means in a regular print mode, and for is 
supplying subsequently instead of the 
data of the running job the data of a job 
having an immediate print status, 
characterised in that, the memory means (14) 
are adapted to retain the image data and the 20 
appertaining reproduction parameter data of a 
job having an immediate print status, and in 
that the user interface (18) is adapted to read- 
just the latter reproduction parameter data after 
said image data and said reproduction param- 25 
eter data are used for execution of the respec- 
tive job. 

2. A reproduction system according to claim 1. 

wherein the control system (20) interrupts said 30 
further supply of data of the present job as 
soon as the control system is signalled that the 
printing means (16) have completed the print- 
ing action for the cunrent page or a predefined 
cluster of pages of this job. 35 

3l a reproduction system according to daim 1. 
wherein the user Interface (18) comprises an 
"interrupt copy" button for assigning the im- 
mediate print status to a job to t)e printed. 40 

4. A reproduction system according to daim 1, 
wherein the control system (20) automatically 
returns to the regular print mode when the 
setting of the reproduction parameters is not 45 
changed within a predetermined time interval. 



close to an op rating panel of th user inter- 
face (18). 

7- A reproduction system according to any of th 
preceding claims, wh r in th control system 
(20) is operable in a time-sharing mode in 
which the printing means (16) are supplied 
alternately with image data of individual pages 
or cluster of pages from different jobs. 

& A reproduction system according to claim 7, 
wherein the jobs to be printed in the time- 
sharing mode are attributable with variable 
weight factors determining the relative frequen- 
cies with which the printing means (16) deal 
with the jobs. 

9. A reproduction system according to any of the 
preceding claims, wherein the priority or the 
weight factor of the individual jobs depends on 
the input channel (10) through which the image 
data of the respective job are received and/or 
on the remaining storage capacity of the mem- 
ory means (14). 

10. A reproduction system according to claim 1 
wherein the user interface (18) comprises com- 
mand input means (84, 88, 90) for adjusting 
operating parameters of the reproduction sys- 
tem, and display means (84, 86) for displaying 
a preview of the resultant copy, characterized 
in that, said display means (84, 86) are adapt- 
ed to display the images of a plurality of pages 
(45, 46, 48, 50, 56. 58, 60) simultaneously, and 
said command input means (84, 80, 90) in- 
clude means for selecting one or more individ- 
ual pages and for setting the operating param- 
eters separately for the selected page (56) or 
group of pages (48, 50). 

11. A reproduction system according to claim 10, 
wherein the control system (20) of the user 
interface (18) is adapted to display the pages 
on a reduced scale and/or to scroll the dis- 
played images of the. pages across the screen 
(84). 



5. A reproduction system according to any of the 
preceding claims, comprising copy distributing 
means (38) for directing the printed copies to 50 
different discharge ports (40, 42), depending 

on the job to which they t>elong. 

6. A r production system according to claims 2 

and 5, comprising a separate discharge port 55 
(42) for discharging the printed copi s of a job 
having the immediat print status, said sepa- 
rat discharge port being preferably positioned 



12. A reproduction system according to claim 10 
or 11. wherein the user interface (18) com- 
prises a touch-sensitive screen (84) forming a 
combined input and display means. 

13. A reproduction system as claimed in claim 12, 
wher in th individual pages ar s I ctabi by 
touching th image of th pag on th screen 
(84). 

14. A r production syst m as claimed in any of 
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the preceding claims 10-13 wherein said com- 
mand input means (84, 88, 90) are adapted to 
rec iv commands for adjusting at least on of 
the following operating parameters and for dis- 
playing the setting of the respective param- 5 
eters, said parameters including: 

- selection between single-sided and 
double-sided copies, 

- selection of different kinds of receving 
paper, io 

- reproduction scale, 

- image brightness of the copies, 

- contrast of the copies, 

- selection of the format in which the copy 
sheets are to be discharged, f 5 
e.g. sorted or unsorted, stapled or as 
single sheets, book format, 

- configuration of headers and footers, 

- selection of the scanning mode. 

- position of the page Image on the copy 20 
sheet. 



15. A reproduction system as claimed in any of 
the preceding claims 10-14. wherein said com- 
mand input means (84. 88, 90) are adapted to 2s 
receive commands for selecting and deselec- 
ting all pages, all even-numbered pages or all 
odd-numbered pages of the document 



16. A reproduction system as claimed in any of 30 
the preceding claims 10-15, wherein the dis- 
play means (84. 86) are adapted to change the 
positions of the images of the pages depen- 
dent on ttie present operating status of the 
reproduction system and on the selection be- 35 
tween double-sided and single-sided printing, 
and adapted for displaying the actual positions 
of the images of the pages on said display 
means. 
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